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Supplementary Table 3 TagMan genotyping of 2,998 east Asian cases and 5,547 east Asian controls

of the non-MHC SNPs reported to be associated to AS susceptibility in the Han Chinese populations

(8).

Controls HWE Genotypes Association
SNP Call Rate | |
test P-value Controls Cases P-value
rs4552569 0.974 0.412 975/933/210 825/704/158 0.212
rs13210693 0.967 0.018 540/1071/491 479/806/406 0.098
rs17905830 0.978 0.243 1630/462/21 1336/359/28 0.178
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Supplementary Table 4 HLA-B*27 interactions. Epistasis (interaction term significant at P-value < 5 x
10°) was assessed via logistic regression as described in the methods. The term f8; corresponds to
the SNP effect and S to the interaction effect. See Supplementary Figure 4 for experiment wide
HLA-B*27 correlations in controls and in cases and Q-Q plot of the interaction term for non-MHC

SNPs.
LD ith HLA-B*27
SNP (r) wi P1 (se) P-value P12 (se) P-value
Controls Cases
rs30187 -0.0052 0.0543 | -0.0016 (0.0477) | 0.9727 | 0.3897 (0.0586) | 2.94 x 10
rs10045403 0.0115 -0.0482 | -0.0591 (0.0519) | 0.2545 | -0.2819 (0.0636) | 9.29 x 10°®
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Supplementary Table 7 HLA-A*02 tagging performance and AS susceptibility association results in
samples of European ancestry.

Supplementary Table 7a Correlation between rs2394250 and classical MHC alleles in 1,223 1958
Birth Cohort controls with PCR based genotypes in the HLA-A locus. MAF, minor allele frequency;
PREV, allele prevalence; R2, Pearson correlation between HLA-A genotype and rs2394250 coded as

0,1or2.

HLA-A e e

Allele MAF PREV R2 Sensitivity[Specificity
2 0.283 0.482 0.411 0.669 0.934
1 0.182 0.321 0.179 0.224 0.462
3 0.130 0.245 0.112 0.173 0.594
11 0.061 0.117 0.063 0.169 1.000
32 0.042 0.083 0.055 0.118 0.997
24 0.070 0.135 0.042 0.102 0.792

Supplementary Table 7b Association results for HLA-A*0201 tag SNP rs2394250 in samples of
European ancestry.

All samples HLA-B*27 negative samples ?
CoMn"cArIc:)Is cl\gjer OR P-value Controls | Cases OR P-value
rs2394250 | 0.421 053 | 1.541 | 8.00x10>* | 0.300 | 0.355 | 1.361 | 1.75x10™
conditioning on rs116488202 | 1.214 | 6.48x10™

a) Astagged by rs116488202
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Supplementary Table 10 Heritability explained by susceptibility loci under an additive model. Allele

frequency and odds ratio are as reported for samples of European ancestry. Disease prevalence

0.5%.
Risk Allele Heritability
Locus Gene SNP Frequency OR explained

(Case/Control) (%)

1p36 RUNX3 rs6600247 0.540/0.501 1.164 0.138
1p31 IL23R rs11209026 0.959/0.934 1.650 0.352
1p31 IL23R rs12141575 0.370/0.330 1.147 0.100
1921 IL6R rs4129267 0.635/0.592 1.176 0.151
1923 FCGR2A rs1801274 0.487/0.476 1.123 0.080
1923 FCGR2A rs2039415 0.702/0.682 1.088 0.037
1932 GPR25-KIF21B rs41299637 0.757/0.715 1.201 0.162
1932 HHAT rs12758027 0.479/0.453 1.094 0.048
2p15 intergenic rs6759298 0.447/0.378 1.308 0.407
2qll IL1R2-IL1IR1 rs4851529 0.630/0.609 1.103 0.055
2ql12 IL1R2-IL1IR1 rs2192752 0.239/0.222 1.112 0.047
2931 UBE2E3 rs12615545 0.451/0.421 1.109 0.062
2q37 GPR35 rs4676410 0.232/0.209 1.131 0.060
3p24 EOMES rs13093489 0.361/0.334 1.119 0.067
5p13 PTGER4 rs12186979 0.516/0.498 1.093 0.047
5p13 IL7R rs11742270 0.750/0.728 1.113 0.054
5q15 ERAP1 rs30187 0.405/0.338 1.318 0.411
5q15 ERAP1 rs1065407 0.703/0.645 1.171 0.136
5q15 ERAP2 rs2910686 0.450/0.440 1.171 0.147
5933 IL12B rs6871626 0.360/0.337 1.117 0.066
5933 IL12B rs6556416 0.704/0.675 1.107 0.054
6p21 HLA-B*27 rs116488202 0.450/0.045 60 20.089
6p21 HLA-A*02 rs2394250 0.530/0.421 1.214 0.220
6915 BACH2 rs17765610 0.131/0.118 1.172 0.064
6915 BACH2 rs639575 0.624/0.609 1.081 0.034
7931 GPR37 rs2402752 0.727/0.706 1.108 0.052
9934 CARD9 rs1128905 0.529/0.503 1.124 0.082
10922 ZMIZ1 rs1250550 0.678/0.652 1.110 0.059
10g24 NKX2-3 rs11190133 0.737/0.707 1.181 0.136
12p13 LTBR-TNFRSF1A rs1860545 0.634/0.605 1.131 0.086
12p13 LTBR-TNFRSF1A rs7954567 0.363/0.341 1.113 0.062
12g24 SH2B3 rs11065898 0.237/0.216 1.129 0.060
14931 GPR65 rs11624293 0.106/0.087 1.234 0.086
16pll IL27-SULT1A1 imm_16_28525386 0.421/0.393 1.112 0.064
16pll IL27-SULT1A1 rs35448675 0.007/0.006 1.236 0.007
17q11 NOS2 rs2531875 0.396/0.367 1.122 0.074
17q11 NOS2 rs2297518 0.212/0.190 1.129 0.055
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17921 /;/ggfs-m KBPI- | i9901869 0.548/0.516 1.146 0.111
19p13 TYK2 rs35164067 0.819/0.796 1.155 0.080
19p13 TYK2 rs6511701 0.220/0.218 1.098 0.036
21q22 intergenic rs2836883 0.768/0.734 1.190 0.140
21q22 ICOSLG rs7282490 0.411/0.390 1.100 0.052
22q11 UBE2L3 rs2283790 0.216/0.196 1.124 0.052
16
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Supplementary Figure 1 Q-Q plots of association for the three analyses presented: A) all ethnicities,
B) European ethnicity and C) east Asian ethnicity. Observed versus expected association for all SNPs
tests are shown in blue, for all SNPs not on previously associated AS susceptibility loci are shown in
orange and for a set of negative control SNPs in regions included on Immunochip for studies of
reading and writing disabilities, psychosis and schizophrenia. 95% confidence intervals are shown for
the expected association in the negative control SNP set. For each of the analyses, the negative
control SNP lists contained SNPs that were unlinked (r* < 0.3) and common (MAF > 0.05) in the
respective controls sample set. This resulted in a list of 1,922 SNPs for the all ethnicities analysis,
1,924 SNPs for the European ethnicity analysis and 1,767 SNPs for the east Asian ethnicity analysis.
The genomic inflation factor in the negative control SNP list in the overall analysis was 1.047, in the
white European analysis 1.110, and in the east Asian analysis 1.027.
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Supplementary Figure 7 CD4" T cells are similar in the peripheral blood of AS patients and healthy
controls. PBMC from patients with active AS and age-matched healthy controls (n = 20 for both
groups) were stained for cell surface T cell markers and analysed by flow cytometry.
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Supplementary Figure 8 Evidence of association to AS susceptibility in samples of European ancestry
in the MHC region. A) Associations over the MHC correcting for ancestry with five principal
components without and with conditioning on HLA-B*27 tagSNP rs116488202. SNS with P-value <
1032 are set P-value = 1x107%. B) Association at rs2394250, HLA-A*02 tagSNP, after further
conditioning on HLA-B residual association signal rs4947311. The 85kb gap between positions
32,465kb and 32,550kb corresponds to an assembly correction between NCBI human genome build

36 and 37.
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Supplementary Figure 10 Principal components analysis of Immunochip samples with 7 HapMap
populations. Individuals are plotted for the first two principal components.
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Supplementary Figure 11 Principal components analysis of Immunochip samples of European
ancestry. Individuals are plotted for the first two principal components. Principal component one
(plotted on the y-axis) correlates with the North-South gradient of European origin of individuals.
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Supplementary Figure 12 Principal components analysis of Immunochip samples of East Asian

ancestry.
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Molecular Genetics, King’s Health Partners, Guy’s Hospital, London SE1 9RT, UK; 14 Biomedical
Research Centre, Ninewells Hospital and Medical School, Dundee DD1 9SY, UK; 15King’s College
London Social, Genetic and Developmental Psychiatry Centre, Institute of Psychiatry, Denmark Hill,
London SE5 8AF, UK; 16 University of Cambridge Dept Clinical Neurosciences, Addenbrooke’s
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Hospital, Cambridge CB2 0QQ, UK; 17NIHR Biomedical Research Centre for Ophthalmology,
Moorfields Eye Hospital NHS Foundation Trust and UCL Institute of Ophthalmology, London EC1V
2PD, UK; 18Dept Molecular Neuroscience, Institute of Neurology, Queen Square, London WCI1N 3BG,
UK.

Membership of Spondyloarthritis Research Consortium of Canada (SPARCC)

Sample Collection

1,2,3

Dafna Gladman®*?, Nigil Haroon”, Robert Inman*, Walter Maksymowych®, and Proton Rahman®.

1 Division of Rheumatology, University of Toronto, Toronto, Canada; 2 Toronto Western Research
Institute, Toronto, Canada; 3 Psoriatic Arthritis Program, University Health Network; 4 Division of
Rheumatology, Toronto Western Hospital, Toronto, Canada; 5 Department of Medicine, University
of Alberta, Canada; 6 Memorial University of Newfoundland, Newfoundland, Canada.

Membership of Groupe Frangaise d’Etude Génétique des Spondylarthrites (GFEGS)

Sample Collection

Maxime Breban™?, Gilles Chiocchia'?, Henri-Jean Garchon?, Roula Said-Nahal?, Félicie Costantino?,
Ariane Leboime’

1 Institut Cochin, Université Paris-Descartes, CNRS (UMR 8104), INSERM U1016, France; 2 Ambroise
Paré Hospital, Assistance Publique Hopitaux de Paris, Versailles-Saint-Quentin en Yvelines University,
Boulogne-Billancourt, France.

Membership of Australo-Anglo-American Spondyloarthritis Consortium (TASC)

Management Committee

John D. Reveille’, Bryan Paul Wordsworth? and Matthew A. Brown?

Data and Analysis Group

Adrian Cortes®, Philip C. Robinson?, Paul Leo?, Tony J. Kenna®, Matthew A. Brown®

DNA, Genotyping and Data QC

Johanna Hadler®, Katie Cremin®, Karena Pryceg, Jessica Harris®

Sample Collection

Jenny P. Pointon?, Tugce Karaderi?, Michael Weisman”, Michael Ward®, Linda A. Bradbury3, Robert D.
Inman®, John D. Reveille?, Bryan Paul Wordsworth? and Matthew A. Brown®
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1 Rheumatology and Clinical Immunogenetics, University of Texas Health Science Center at Houston,
Houston, Texas, USA; 2 National Institute for Health Research (NIHR) Oxford Musculoskeletal
Biomedical Research Unit, Nuffield Orthopaedic Centre, Headington, Oxford, United Kingdom; 3
University of Queensland Diamantina Institute, Translational Research Institute, Brisbane, Australia;
4 Department of Medicine/Rheumatology, Cedars-Sinai Medical Center, Los Angeles, California, USA;
5 National Institute of Arthritis and Musculoskeletal and Skin Diseases, National Institutes of Health,
Bethesda, Maryland, USA; 6 Division of Rheumatology, Toronto Western Hospital, Toronto, Canada.

Membership of Nord-Trgndelag health study (HUNT)

Sample Collection

Vibeke Videm'?

1 Department of Laboratory Medicine, Children’s and Women’s Health, Norwegian University of
Science and Technology, Trondheim, Norway; 2 Department of Immunology and Transfusion
Medicine, Tronheim University Hospital, Norway.
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SNP effect transformation from the linear model to the liability scale to calculate SNP disease odds
ratios

SNP association analysis was performed with a linear mixed model with the package FaST-LMM. For
each SNP, the output of FaST-LMM includes the effect size and its significance. In the linear mixed
model the disease status is coded as y,; (controls 0; cases 1) and the genotype x is coded with the
number of minor alleles an individual has (0, 1 or 2):

Yo1 = M+ box + €.

This model can be rewritten, solving for x, as:

x=H+a*yy +e,

which test the mean difference of x between cases and controls.

The SNP effect bg; is given by the formula:

bos = cov(yoy,X) / var(x),

and equivalently:

a = cov(yoy,x) / var(yos).

Substituting cov(ygs,X) it follows that:

a = by *var(x) / var(yos).

If we let p1 be the minor allele frequency in cases and pO0 in controls, by definition:
E(x] yor=1)=u+a=2*pland E(x | yo1=0)=u=2*p0, so it follows that:
a =2*(p1-p0).

The odds ratio (OR) for disease is given by the formula:

OR = [p1(1 = po)] / [[po(1 = po)]I .

Rearranging terms and substituting var(x) = p(1-p) and var(ye:) = v(1-v), where v is the proportion of
cases, the OR is give by:

OR =1+ by *p(1-p) / [v(1-V)pa(1-pi)].
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